ChibPDF - www .fastio.com


http://www.fastio.com/

ChihPDF - wwww.lastio.com


http://www.fastio.com/

TECHNICAL REPORT 5TANDARD TITLE PAGE

1 REPCRT NO. 2 U“lRNMtNT ACCESSION NO 2 RECIPIENT 'S CATALOG NO
CA-DOT-TL-5135-2-75-28
4. TITLE AND SUBTITLE 5. REPCORT DATE
DEVELOPMENT OF SPECIFICATIONS OF HOT September 1975
AND COLD APPLIED TRAFFIC PATINTS § FERFORMING GRGANIZATION COBE
7 AUTHORIS) 8 PERFORMING ORGANIZATION REPCRT ND
D. R. Chatto, T. L. Shelly and D. L. Spellman 19502-635135
9 PERFORMING ORGANIZATION NAME AND ADDRESS 10 WORK UNMNIT NO
Office of Transportation Laboratory
California Department of Transportation " DoBIRgGT OF GRANT No
Sacramento, California 95819
13 TYPE OF REPORT & FERIOD COVERFI [
12. SPONIORING AGENGCY NAME_ AND ADDREBS Final .
California Department of TranSportation Dec. 1966 to Dec. 1975
Sacramento, California 95807 , 14 SPONSORING AGENCY CODE

15 SUPPLEMENTARY NOT‘.ES
Conducted in cooperation with U.S. Department of Transportation,

Federal Highway Administration, "Coatings, Sealants and Pavement
Marking Materials”.

6. ABSTRACT

Traffic line striping has usually necessitated lane closures and traffic
control to keep vehicles from tracking the fresh paint. To alleviate ‘
the safety hazards and time consuming coning and retrieving operation,
California designed and built a fleet of hot stripers. These stripers
heat traffic paint to around 200°F, and apply traffic paint stripes that
dry to a no-track condition in 30 .seconds or less. No cones or other
traffic control devices are necessary.

To accomplish the 30-second no-track dry time, existing traffic paints
had to be reformulated, This report describes the formulation of paints
for use in these hot stripers as well as formulations for cold applied

paints. It also describes th problems with bead retention in the
rapid dry paint. '

. {

17 WEY WORDS 18. DISTRIBUTION STATEMENT
Traffic paint, safety, hot paint, No restrictions. This document is
lane closures, rapid dry, hot ~available to the public through the
striper. National Technical Information
Service, Springfield, Virginia 22161.
19 SECURITY CLASSIF (OF TH!S REPORT) 20. SECURITY CLASSIF. (OF TH!S PAGE) 21 NO. OF PAGES 22 PRICF
Unclassified Unclassified 70

DH-TL 1242 (Rev. 3-74)

ChibPDF - www.fastio.com B B ;


http://www.fastio.com/

ClibPD


http://www.fastio.com/

‘STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
DIVISION OF CONSTRUCTION AND RESEARCH
TRANSPORTATION LABORATORY
September 1975
FHWA No., D=5-=35
TL No. 635135
Mr. R. J. Datel
Chief Engineer
Dear Sir:
I have approved and now submit for your information this interim

regsearch project report titled:

DEVELCPMENT OF SPECIFICATIONS FOR
HOT AND COLD APPLIED TRAFFIC PAINTS

Study made BY + 4 + 4+ + 4 ¢ ¢« ¢« o « 4« » « s « « . Concrete Branch
Under the Supervision of . . . . . . . +« « . « « D. L. Spellman
Principal Investigator . . « v« & o o o o« o o « » T. L. Shelly

Chatto

-

CO-InveStigatOr - (3 . - L) - - - - u - L] - . - - - D-

Report Prepared DY .+ o+ « o o o o o o o o o o o Chatto

Beede and
Chapman

xR W oW

D
Assisted bY [ - - - - - - - - L] - L] - L] - » - - - Bl
B.

Very truly yours,

/. UK

RGE HILL
Chief, fice of Transportation Laboratory
N Attachment

ClihPDF - www .fastio.com


http://www.fastio.com/

Wy faslio.com’

IhPD

C



http://www.fastio.com/

ClibhPDF -

ACKNOWLEDGMENTS

The investigators express gratitude to the late Mr. Herbert A,
Rooney for guidance and consultation.

We wish to thank representatives of the following raw materials
suppliers and paint companies for their cooperation and help:

3M Company, St. Paul, Minnesota

Pervo Paint Company, Los Angeles, California
Baltimore Paint & Chemical Co., Baltimore Maryland
J. E. Bauer Company, Los Angeles, California

Norris Paint and Varnish Co., Inc., Salem, Oregon
I.C.I. America Inc., Wilmington, Delaware

Hercules Incorporated, ILos Angeles, California
Neville Chemical Company, Anaheim, California
Chevron Research Company, El1 Segundo, California
Reichhold Chemicals, Incorporated, Azusa, California
National Lead Industries, Oakland, California
Johns-Manville Products Corporation, San Francisco, California

We would also like to express appreciation for the cooperation and
help received from J. D. Cross, Senior Maintenance Superintendent
in Oakland, California, in the initial phases of the hot striper
testing and evaluation.

Our appreciation is extended to Mr. F. J. Forte, Superintendent,
Headquarters Equipment Shop, for the design and expedient fabri-
cation of the small scale hot striper used for our paint testing
program, and to Mr. G. Vanciel and Mr. T. Buckmaster for their
help and ideas in assembly of this unit.

www . fastio.com


http://www.fastio.com/

ClihPD

wavw.fastio.com

e,



http://www.fastio.com/

The contents of this report reflect the views of the Transporta-
tion Laboratory which is responsible for the facts and accuracy
of the data presented herein. The contents do not necessarily
reflect the official views or policies of the State of California
or the Federal Highway Administration. This report does not
constitute a standard, specification, or regulation.
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Hot striper working in traffic on Interstate 80,'
Davis, California
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Hot striper working in
traffic, Interstate 80,
Davis, Cal. Note absence
of cones and lane closures.
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INTRODUCTION

Heating traffic paint to spéed the drying time is not a new con-
cept. Many heating systems have been developed and are still in
use today. One of the first was used by the Oregon State Highway
Department about 1955. This system consisted of two 3000-watt
electrical heating elements and a waffle-shaped heat exchanger
that was capable of heating 65 gallons of paint to 160°F in one
hour. Many variations followed -- Michigan in 1964 was experi-
menting with hot paint, and in 1968 had equipment capable of
heating paint to 165°F with a dry time of 90 seconds. Florida,
in 1966, had a system with a dry time of 2 minutes, and in 1967
was using a 50-second system., By 1970 Florida had converted
their stripers to heat paint to 180°-190°F, by circulating com-
pressor and radiator hot water through three heat exchangers, to
give a one minute dry system. New York and Texas, in 1969-70,
also began using hot traffic paints by the heat exchange method
utilizing hot water or propane fired boilers. The 3M Company
experimentally introduced an instant set paint which was tried
in California in 1966~67. whis paint, high in solids with a
putty-like consistency, was designed for use in the Company's
custom-built striper truck. This unit heated the paint under a
pressure of about 2500 psi to 350°F by a gasoline fired boiler.
The applied paint dried to a no-track condition in 10 seconds.
Unfortunately, fire and other safety hazards were considered too
great and the system was not adopted for use in California.

New Egquipment

In 1972 the California Department of Transportation Eguipment
Branch designed and manufactured 11 hot paint stripers. These
stripers are capable of heating traffic paint up to 200°F by

the direct conversion of mechanical energy to heat energy without
the use of heat exchangers. This is accomplished by friction of
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turbﬁfgnce gehéﬁagéd by rotating vaneé inside the ﬂeater. The
paint heaters are inﬁegral parts of an assembly of many components
and cost studies have never been determined for individual com-
ponenté. The heaters cost $1,200.00 each.

Energyzrequirements for all pumps, paint agitators, heat conver-
sion uhits and controls are supplied by a 275 HP diesel engine,
which’arives the various hydraulic motors. Cold paint is pumped
by geai pump from storage tanks on'the‘striper to the energy
conve;fer which then heats the paint to a preset temperature up
to a qbntinuous operating temperature of 200°F. The RPM of the
heat converter is preqisely—regulated by a hydraulic fluid
propoqﬁioner operating from a preset electronic temperature
selecﬁﬁr and controller. Both the preset temperature and the
actualgheater temperature are displayed as a digital readout.
This ﬁéating system is capable of raising 50°F paint to 200°F in
about 5 minutes and can hold the preset temperature within
tlaF.‘:After the initial héat-up period, cold paint can be con-
tinuously pumped through the heater at 6 gallons per minute and
maintain the preset temperature. From the heating unit, the hot
paint is fed to a high preésure‘two-stage piston pump which
develdbs 1500 to 2000 psi and delivers the hot paint to an air-
less spray system. The spray units are mounted on retractable
carriaées on eéch side of the truck between the two axles. For
centerline striping; especially on two-lane roads, a 4-wheeled
detachable sulkey with bead and paint spray guns may be connected
to theﬁfront end of the striper. Steering for the sulkey controls
and other operating switches arercontrolled by an operator in the
cab.

The paint guﬁs are arranged in three banks so as to paint three
adjaceﬁt lines at one time. The two outer banks have three paint
guns and two bead guns each; the middle bank has one paint gun
and on? bead gun only. The middle bank is used for black paint.

S
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Operation with one painﬁ gun and one bead gun requires a striper
speed of about 5 MPH to give a dry paint film thickness of 0.007
to 0.009-inch. With all three paint guns in operation, maximum
striper speed is about 15 mph for a dry film paint thickness of
0.007 to 0.009-inch. The unit is capable of painting single
white or yellow 4-inch wide solid lines, skip line, or double
yellow-black. There is one energy converter and high pressure
pump for the white or yvellow paints, and a separate energy con-
verter and high pressure pump for the black paint. When changlng
vellow or white colors, the units must be first flushed with
solvent. This system has not been entirely satisfactory,
especially when changing from yellow to white. The flushing
operation is time consuming, and wasteful of both paint and
solvent. Even after thorough cleaning, the white is usually
tinted with enough yellow to produce a short section of cream
colored stripe. One of the units has been equipped with a
separate heater and high pressure pump for each color and has
performed satisfactorly.

The Paint Problem

It was quickly apparent that a normal type 15 or 30 minute dry
paint could not simply be heated to 200°F or more to obtain dry
times in the 30-second range. Paint has to be formulated having
fast solvent release characteristics together with fast evaporating
solvents.

Some of the first paints used in the hot applied system were
furnished by 3M Company, J. E. Bauer Company, and a modified
version of State of Texas specification which was developed in
cooperation with Hercules, Incorporated.
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The be éVior'af these commercial traffic paints and the various
State of California compositional specification paints finally
develbpéd will be described in detail. All of our paints are
formulafed to comply with Rule 66 of the Los Angeles Air Pollution
Control District.

In conjunction with the hot applied rapid drying paint, Caltrans
Laboratory developed a faster drying cold applied traffic paint
for.uSeiin the older, air-atomized stripers to speed up the dry
time and minimize traffic delay. The behavior of these paints
as wellias qommmércial products developed by J. E. Bauver Cocmpany
will also be described.

CONCLUSIONS

1. Heéting cf traffic paint by the direct conversion of mechanical
energy %6 heat energy has been shown to be a successful and safe
operation. This system has eliminated the need for traffic control
dufing ﬁhe striping operation on multi-lane freeways as well as
secéndaiy roads, on both asphaltic and portland cement concrete

type pa%ements. -

2. Traffic paint for the hot applied rapid dry striper must be
formulaﬁed using fast drying‘solvénts and resins with good solvent
release:characteristics. Pigmentation must be designed to allow
the'paiﬁt film to "breathe" to hasten the drying time of the applied
film, '

3. As’a guide for successful use in the hot stripers, the

laboratory dry time of these paints must be around two minutes

or 1essfwhen tested cold by ASTM D-711, this does not necessarily
guarantée a no-track time on the road of 30 seconds of less, but
serves as a useful laboratory guideline. Any paint to be regarded
as rapi& drying must be road tested. This means applying the paint

i
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at 200°F, at a rate to result in a dry film paint thickness of
0.007 to 0.008-inch. The paint must dry to a no-track condition
in 30 seconds or less when a standard size pPassenger sedan is
driven over the line in a normal simulated passing maneuver.

4. State of California compositional specifications for hot
applied traffic paint have been developed and found to be
satisfactory as to application properties and wear life. One
commercial rapid dry paint produced by J. E. Bauver, Company,

Los Angeles, has proved satisfactory for hot applied application.
In general, the rapid dry hot applied traffic paints developed
have shown satisfactory road wear service comparable to the
older slow drying paints.

5. Glass bead retention with the hot applied rapid dry paints
has been far from satisfactory. ‘The initial bead retention has
been lower and the service 1life retention has been poor. Revision
of application methods have improved the initial bead retention,
but shows only marginal improvement under traffic. It is not
known at this time whether poor bead retention is the price that
must be paid for rapid dry paint, or whether the system can be
improved either by mechanical application methods or by paint
reformulation.

6. A low viscosity fast dry cold applied paint has been developed
for use in older air atomized stripers. This paint has shown
excellent application properties and good initial and service life
bead retention. The no-track dry time for this paint is five
.Mminutes and serves to decrease traffic control time especially
during the cooler weather.

7. A laboratory method has been developed to . determine the glass

bead content and dry paint £ilm thlckness of the traffic stripe as
o applied to the road surface.
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‘Eokmulas have been devised for calculating striping speeds
required for various paint film thicknesses and other striping
variables.,

IMPLEMENTATION

The Maintenance Branch has adopted the rapid dry formulas,
Pt143, Ptl48 and Ptl1l49 for use in the California Hot Striper.
The fast dry formulas Pt225, Pt226 and Pt235 have also been
adopted for use in the older air atomized striping units.
Both Eypes of ﬁainfé have been in operational use over the
past two years.

i

"RAPID DRY TRAFFIC PAINTS

The f6110wing is a series of paint formulations which document

the major stéps in the development of rapid dry paints. The
final ‘formulas Pt143, Ptl48 and Pt149 have been in use for
2 years. '

. No préference is givén to any raw materials described. Trade

names are used for brevity and are intended for an "or egqual"
meaning, and their use does not necessarily constitute endorse-
ment by the California Department of Transportation.

1. california Specifications 711-80-195, 711-80-198

a) Composition and Physical Properties

This formula is based on the State of Texas formula which was
develéoped by'their Research Department in cooperation with
Hercules, Incorporated.
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Formula

Alkyd Resin, 60% solids,
Reichhold P666-60

Cholorowax 40 (Chlorinated Paraffin)
Parlon 20 (Chlorinated Rubber)
Methyl Amyl Acetate

Methyl Ethyl Ketone

6% Cobalt Naphthenate

24% Lead Naphthenate
Epichlorchydrin

Anti-skinning Agent
Anti-settling Agents

TiO,, Rutile, 95%

Chrome Yellow Medium

Talc

Zinc Oxide

Vicron 45-3 (Calcium Carbonate)

Physical Properties

Pigment Volume Concentration, %
Viscosity, KU at 77°F, Average
Hegman Grind, Average

Dry Time, ASTM D-711, Average

Flexibility, 1/2-inch mandrel, Federal

Spec. TT-P-115D

Lbs./100 Gallons Paint

711-80-195 711-80-198

(White) (Yellow)
131 128
76 74
101 98
35 35
263 2606
1 1
2 2
3 3
3 Max. 3 Max.
7 Max. 7 Max.
202 25
_— 197
177 172
51 49
152 197
47.4 49.3
75 77
4 4

8 minutes

Pass

Dry Opacity, Federal Std. 141, Method 4121 0.97

Reflectance, Federal Std. 141, Method 6121 84,0

Yellowness Index, Federal Std. 141,
Method 6131

Falling Sand Abrasion, Federal Std. 141,

Method 6191, Liters/mil

8 minutes

Pass
0.97

62.0
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b) Road Application and Evaluation

Thié_traffic paint, faster drying than the regular slow dry paint,
wasifirst used in the air atomized stripers and cold applied.

Wheﬁ applied with the Wald striper, which recirculated hot water
for paint heating at a temperature of 120°F, the drying time was
aboﬁt 6 to 8 minutes for a dry paint film thickness of 0,008-inch.
Thié was one of the first traffic paints that showed improved dry
timé_over the regular dry paint which had a dry time of 15 minutes
to 50 minutes when applied at 50°F.

Wheﬁ the first hot striper was operational, this paint was heated
at'ﬁemperatures above 120°F, with little decrease in no-track

.timé. Summary of no-track dry times are as follows:

Road Ambient Paint Dry Film Paint

Surface Temp. , R.H. Temp., No-track, Thickness,

Temp,, °F °F % °F Minutes Inches
63 55 45 120 8 0.008
“322 60 67 120 5 0.006
%8 51 42 157 7 0.008
58 51 . 42 180 6 0.008

As'?een from above data, this paint system, although certainly
an improvement over the regular dry paint, could not approach
the desired 30-second dry time.

Road inspection and transverse test stripes have shown this paint
to have a definite chipping tendency. This is especially noted

on transverse stripes applied over unpainted concrete.
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2., California Specification Pt56A, Pt69 and Pt70

The following specifications were the results of our earliest

attempts to formulate a faster drying heated paint specifically

for the hot striper.

a) Composition and Physical Properties

Formula

Velsicol Hydrocarbon Résin XI.-30

PVO Conjugated Bodied Safflower

0il, z4
Parlon, 10 Cps
Chlorowax 40
Pfopylene Oxide
Chevron 5°'Hexane
Methyl Ethyl Ketone
Toluene
6% Cobalt Naphthenate
24% Lead Naphthenate
Anti-skinning agént
Anti-settling Agents, Maximum
TiOz, Rutile, 95%
Talec
Celite 281
English Mica, C-1000

Vicron 45-3

Lbs./100 Gallons Paint

Pt56A Pt69 PE70
(White) (Yellow) {Black)
15 15 15
18.5 18.5 18.5

122 122 122
41.1 41.1 41.1
1.8 1.8 1.8
105 105 105
202 202 202
47.9 47.9 47.9
0.4 0.4 0.4
0.6 0.6 0.6
1.1 1.1 1.1
7.0 7.0 7.0
164 -—— —
72.1 72.1 72.1
90.8 90.8 90.8
71.7 71.7 71.7
235 235 235
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Lbs./100 Gallons Paint
Pt56A Pt69 Pt70
{White) {(Yellow) (Black)

Copper; Phthalocyanine 0.1 oz. — _—

chroméerllow Medium —_—— 208 —_————
Carb@ziii_ Black ———— —— 70.0

_ Physical Properties

Pigment Volume Concentration, % 58.7 58.7 58.7

Viscoéity, RU at 77°F 70 70 76

Grind, Hegman ' 4 3 5

Dry Time, ASTM D-711, Minutes 1 1 1
53 Road Application and Evaluation

For iﬁitial work, 1000 gallons each of white and yellow, and

250 géllons of black were made by Andrew Brown Paint Company,
Los Aﬁgeles. Although the ASTM D-711 dry time in the laboratory
was oﬁe minute, on actual road application with the hot striper
the péint temperature had to be increased to 235°F before a 30-
secon& no-track time could be realized. Continuous operation at
this temperature caused accelerated wear on pumps, seals, and
nozzles. Vapor locks in the piping system appeared more readily
when dperaﬁing at high temperature. The best mechanical opera-
tion for the striper is at 200°F or lower., This paint was not
considered satisfactory for a rapid dry application.

A sumﬁary of no-track dry times is as follows:

10
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Arbient - ' Paint No-track Dry Film Paint

Temp, , Surface R. H, Temp., Time Thickness,
°F Temp., °F % °F Seconds Inches
58 80 75 152 90 0.005
60 73 55 200 60 0.008
56 681 48 220 60 0,006
68 85 30 230 45 0.005
60 72 a2 235 30 © 0.007

Satisfactory wear performance both on centerline, skip, and edge
line application has been cbserved with this paint.

3. California Specification Pt89 (White)

The next formulation included among other changes, a higher
chlorinated rubber content.

a) Composition and Physical Properties

Formﬁla Lbs./100 Gallons Paint
Parlon, 10 Cps 168
Chlorowax 40 56
Styrenated Alkyd Resin, Reichhold 13-655 120
Chevron, 5° Hexane . 118
Methyl Ethyl Ketone 140
Anti-skinning Agent _ ‘ 2.3
6% Cobalt Naphthenate 0.3
Soya Lecithin 8.0
Epichlorohydrin 7 2.3

11
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Lbs./100 Gallons Paint -

Rutile, 95% | 205

TiOz,

Talc;rf _ : ' ' 235

Vieron 45-3 | | 157
Pﬁysical Properties

Pigment Volume Concentration, % 47.1

Viscos;ty, KU at 77°F | | 95

Grind;iHegman'V ':. _ 3

Flexibility,”l/z.inch ﬁandrel, Federal |

Spec. TT-P-115D . Pass

Drf Tfﬁe, ASTM D-711, seconds 45

éi Road Application and Evaluation

Y

A Zooégallon batch of P£89 Was made by the Andrew Brown Co.,
Los'Aﬁgeles for test application. When applied with the hot
stripéi, application prope;ties were satisfactory and pumping

rate f?om the 55-gallon drums to the striper storage tanks was
20_gaiions per minute, which is considered very good. But again
too hﬁgh heat was required to meet the 30-second dry criteria.
Althoﬁ@h better than the Pt56A, it was not considered satisfactory.

A summary of the no-track times is as follows:

Ambiént Surface Paint No-track Dry Paint Film

Temp. , Tenmp., R. H, Temp., Time, Thickness,
°F °F % °F Seconds Inches
5% 68 40 ' 150 f 60 0.008
58 .68 40 200 60 0.008
Sé. | 68 40 210 45 0.008
5% 68 40 220 30 0.008
12
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A paint temperature of 220°F was required for a 30-second no-track'
time as compared to Pt56A at 235°F.

This paint was applied to edgeline striping on the coastal area
around San Francisco and showed satisfactory wear qualities after

one year of exposure.

4. California Specification Pt97, Pt98, Pt99

Finally, after further changes,'the following formula was developed
which was the first one used on an operational basis.

"a) Composition and Physical Properties

Lbs./100 Gallons Paint

Pt97 P+98 Pt99

Formula (White) (Yellow)} (Black)
Reichhold Alkyd P666-60 97.5 99.0 119.6
Chlorowax 40 54,9 55.7 67.3
Parlon, 10 cps 164.5 167.1 201.9
Methyl Ethyl Ketone 136.2 138.4 167.2
Chevron( 5° Hexane 114.9 1le.7 141.0
6% Cobalt Naphthenafe 6.5 0.5 0.6
24% Lead Naphthenate 1.3 1.3 1.6
Epichlorohydrin : 2.2 2.3 2.8
Anti-skinning Agent 2.2 2.3 2.8
Soya Lecithin 7.8 7.9 9.6

TiO

13
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Ibs./100 Gallons Paint

Pt97 Pto8 P£99
(White) (Yellow) (Black)
Vicron 45=-3 153.3 141.2 50.2
Chromé Yellow : —_——— 217.8 ————
CarboﬁrBlack ' —_——— —_——— 71.8
Physical Properties
ASTM Dry Time, D-711, Seconds 30 30 90
Nonvolatile, % 76.7 76.7 60.5
Viscosity, KU 100 102 90
Pigment Volume Concentration, % 52,3 50.8 26.3
Flexibility, 1/2-inch mandrel,
Federal Spec. TT-P~115D Pass Pass Pass
Sand Abrasion, Federal Spec.
- 141, Method 6191, Liters/mil 10 7 10
Taber‘ﬁbrasion, 1000 cycles
CSlOWWheelS I 500 grS L 4

 Grams Loss 0.0365 0.0214 ———-

To improve the dry time, this system used a pure drying medium
o0il soybean alkyd for faster solvent release and added disto-
maceous silica to the pigment for a more porous film to allow
volatiles to more readily escape.

Some eétimation of the relative drying rates of formulas P+89

and Pté?, apart from the ASTM wheel, were made by drawing down a
15 mil' wet film on glass. Peeling back part of the surface film
at timed intervals shows that the Pt89 shows a dull or nonwet
appearance under the surface film in 4 minutes. Yet both paints
give an ASTM dry time of 30-45 seconds. It appears that the ASTM
method measures the time of surface skinning in this case and not

14
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a true indication of anilm that will support a passing maneuver
by an automobile. This has been verified in road tests where the
traffic passing over the Pt89 film will produce a track on the
adjacent road surface after 30 seconds and the Pt97 gives a no~
track condition after 30 seconds, both paints applied at 200°F.

b) Road Application and Evaluation

Loading rate from 55-gallon drums to the striper tanks was a
satisfactory, 18 gallons per minute.

This paint system was the first to be adopted on an operational
basis in 1973,

A summary of the no-track timés are as follows:

Ambient Surface Paint -~ No-track Dry Paint Film
Tenmp., Temp., R. H. Temp., Time Thickness,
°F °F % °F Seconds Inches

73 106 38 200 20 0.008

67 . 109 50 200 20 0.008

55 70 78 180 30 0.009

65 75 70 200 25 0.009

82 100 60 200 30 0.008

These figures are taken from actual road striping operations.

The dry paint film thickness was determined from test panels taken
during striping operations. The no-track dry time was determined
by using a follow car making a pPassing maneuver over the freshly
painted line and is defined as the time when the automobile tires
do not lay down a paint smear on the road adjacent to the stripe,

15
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Tﬁése dry times are'far a“nbrmally beaded line which averaged

about 3 to 4 1lbs. beads per gallon of paint on the road.

Satiéfactory wear performance has been reported by striping crews
both.on high volume and secondary roads.

The next specification was designed to reduce the amount of methyl
ethyi ketone which, during 1973, was in short supply. In Pt97,
20.3 'gallons MEK were required for 100 gallons paint and in Pt122,
only 6.5 gallons MEK per 100 gallons of paint were reguired.

5. California Specification P£122 (White)

V?a) ‘Composition and Physical Propérties
EFormula ; | Ibs, /100 Gallons
Alkyd resin, Reichhold P 666-60 97.4
Chlo?bﬁax a0 F ‘ 54.9
Chevgsn 5° ﬁéxane' : ' 70.6
) Methglene Chloride - : 170.5
Me.thi}'l_. Ethyl Ketone 43.9
'Parfén, 10 cps _ '~ 164.5
6% Cgbalt Naphthenatel ' 0.5
248 ﬁead Naphthenate o o 1.3
Epidﬁlorohyérin i 2.2
'Anti;skinning Agent, | 2.2
Soya;Lecithin SR ' _ 7.8
Tiozi Rutile, 95% 200.1
Digf&maceous Silica . 97.4
Talc - ' | 229 .8
© Vicron 45-3 - | 153.3
16
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Physical Contents

Pigment Volume Concentration, % 52,2

Viscosity, KU at 77°F 95

Dry Time, ASTM D-711, Seconds 30
b) Road Application and Evaluation

A 200-gallon batch of Ptl22 was made by Andrew Brown Company in
Los Angeles, for initial testing in the hot striper. Pumping
rate from 55-gallon drums to striper tanks was 17 gallons per
minute. A summary of no-track dry times is as follows:

Ambient  Surface Paint No-track  Dry Paint Fiim
Temp., Tenp., R. H. Temp., Time, Thickness,
o °p % °p Seconds Inches

63 82 68 120 120 0.006

63 82 - 68 200 30 0.008

63 82 68 210 20 0.005

80 106 53 200 30 0.008

69 93 68 200 25 0.006

The application and no-track time of Ptl22 was satisfactory'but
after five months of road service on edge line, the paint was
chipping very badly. Also, initial bead fetention at time of
application was very poor; less than 2 1bs. beads/gallon on the
line. This specification was not considered suitable for use.
Although the Pt97 and Pt98 rapid dry paints performed satisfactorily
in the hot striper, objections were voiced by some of the paint
contract bidders on the use of 5° Hexane, with its very low £flash
point (-10°F) creating a hazard during manufacture. Chevron 225

17
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 “Thinner' (or equivalent) was substituted in another formulation,
'Pt143, Pt1l48 and Ptl49 having a more reasonable flash point of
27°F (Tag Open-Cup), but having a slower evaporative rate than
5° Hexa#e. S81lightly less MEK was also used in this formula.

~In respbnse to material shortages and to reduce costs, TiO, was
also decreased from 2 1bs./gallon to i.5 lbs./gallon in Pt 143.

6. California Specifications Pt143, Pt148, Pt149

a): Composition and Phyéical Properties

Lbs./100 Gallons

¢ Pt143 Ptid8 Pt149
Formula - ‘ (White) (Yellow) (Black)

Alkyd Résin, Reichhold. P666-60 1 90.4 91.9 109 .4
Chlorow%x_40 - _ ' 57.7 58.6 69.8
Parion,?lo . , | '; 172.9 175.8 209.3
Methyl %thyl Ketone 121.2 123,2 146.7
Chevron 225 Thinner 112.1 113.9  135.6
Tolueﬁe§ R  45.2 45.9 54.7
6% Coba;t Naphthenate . 0.5 0.5 0.5
,24% Leéa Naphthenate o ’ 1.2 1.2 1.4
Epichlorohydrin - 2.1 2.1 2.5
Aﬁti—sk;nning Agent Lo 2.1 2.1 2.5
Soya Lecithin . 7.2 7.4 8.8

' Ti0,, Rutile, 95% | 150 — e
Chrome &ellow'Medium ' ———— 220.0 ————
”;Carboﬁ“élack o ;_' ' —— _— 65.3
| D;éﬁomééeoﬁs Silica | 90.4 91.9 38.3
Tale ﬁ C 213.2 216.7 38.3

~ Vicron ﬁs—s - 169.0 122.1 45.9

18
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ILhs./100 Gallons

Physical Properties .
Pigment Volume Concentration, % 50,4 48.7 24,7

Viscosity, KU at 77°F 924 97 80
Dry Time, ASTM D-711, Seconds 45 45 150
Dry Opacity, Federal Std. 141,

No. 4121 0.90 0.9}  ~=mw
Reflectance, Federal Std. 141,

No. 6121 87 . 57.8

Taber Abrasion, 1000 cycles,
C510 Wheel, 500 gr. weight,
Grams loss 0.0186 0.0464 0.1550

b) Road Application and Evaluation

Loading rate from 55~gallon drums to the striper tanks was 18
gallons per minute.

Summary of no-track dry time is as follows:

Ambient  Surface Palnt No-track  Dry Paint Film
Temp., Temp., R. H. Temp. , Time, Thickness,
°F °F % °F Seconds Inches

82 100 70 200 30 0.008

66 80 25 200 30 _ 0,008

66 80 25 200 30 0.007

77 99 28 180 60 0.008

No-track time for this system-is slightly greater than P+97.
Road application, storage stability, and service wear life have
been satisfactory.

Durability of the Ptl43 and Pt148 paints have shown excellent
service life, on the average of at least 1 year depending on
location and ADT. No adjustments in painting schedules have
been necessary with the Rapid Dry'paint as compared to the
slower drying paints.
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"7. Raw Materials Costs State Specification Paints

During the start of the energy crisis, raw material costs and
availability fluctuated rather unpredictably. Manufacture of

'paint_was affected by the shortage of TiO2 and most of the solvents

were either in short supply or available only at increased prices.
For comparison, the following is a list of the approximate raw
material costs per gallon for Pt97, Pt98, Ptl43, and Ptl48 for
1972 and 1974: ‘ '

1972 1974
Pt97 (White) $2.22 $3.32
Pt98 (Yellow) 2.70 3.87
Pt143 (White) 2.27 3.04
Pt148 (Yellow) 2.97 3.78

The smaller increase in cost of Ptl43, compared to Pt97 is due in
partfto the lower TiO2 content.

QOur present State Specifications for Rapid Dry White and Yellow
are §p143 and Pt148 (January 1975). New formulas are being tested
to réﬁuce manufacturing costs, especially in view of the continued

high:prices of raw materials, and also with some formulas, to achieve

‘a better balance between dry time and bead retention.

8. :Commercial Rapid Dry Traffic Paints

1@) 3M Company

Probébly the fastest "drying" paint system produced to date was
made by the 3M Company. Three paints were evaluated in California's
new hot striper -- LGL 3404(white), LGL 341 (vellow), and LGL 425
(blaék). Composition of these paints is not known but they have
high viscositiés and solids and contain a suspended finely divided
s0lid resin which melts on heating to produce a very fast drying
paint. |
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Due to their high viscosity, loading rates from 55-gallon drums
to the striper storage tanks were extremely low, about 1-1/2 to
2.0 gallons per minute. Constant mixing was required with a
Lightning Propeller mixer to keep material loose enough to pump.
This transfer rate was considered unaccepable from an'operational

standpoint. A summary of the no-track dry time is as follows:

Ambient Surface - Paint No~track Dry Paint Film
Temp. , " Temp., R. H, Temp., Time, Thickness,
°F °F % °F Seconds Inches

56 64 72 185 10 0.006

66 78 ' 52 184 10 0.007

52 55 89 184 15 0.009

58 70 70 185 10 0.008

65 ‘ 76 51 200 ' 20 ¢.009

Road Application and Evaluation

Application properties of this paint system unfortunately proved

extremely poor. When this paint was heated to 180°F or more,

the finely divided solid resin melted and formed a low viscosity
sprayable paint, but the paint had to be kept hot, meaning every
orifice, valve, and line must also be hot since, on cooling, the
paint formed a solid mass plugging the circulating system of the

-striper. Even during the striping operation, numerous down-

times were encountered due to plugged lines. Of the 26 miles of
test stripes applied over a 4-day period, 35 man hours were
required to unplug lines, valves, orifices, and even the paint

heater itself. This system was considered inoperable in

Caltrans equipment and no further testing was done.
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Alﬁgougﬁ Ehe M systém pfesented very difficult operational
problems, it represented a new concept in heated traffic paints
which was of considerable value. Durability of the small test
area of 3M paint was acceptable but not outstanding. One edge
line application was made on State Route 92 near Half Moon Bay.
The road is a 2~lane asphaltic pavement with many curves and
grades. After three months of sérvice, accelerated wear was
observed in areas where 1arge trucks on the downgrade curves
swuﬁg out over the edge line in making the tﬁrns.

b) J. E. Bauer.Company

The?Baﬁer.Compapy has produced a rapid dry traffic paint system
suiﬁable for the hot striper application. Although the formula
for- these paints is not known, some of the physical .constants
havé been determined as follows:

1364A9 1368A9 1555A9
j (White) (Yellow) (Black)
Nonvolatile, % 79.3 74.9 66.0
Weight per gallon, Pounds 14.3 14.4 11.9
Pigment, $% 63.7 64.0 47.4
Vis¢osity, XU at 77°F 95 95 71
Dry:Time, ASTM D-711, Minutes 3 3 12
|Grihd; Hegman : 2 "2 2
Flexibility, 1/2 inch mandrel, ‘
TT-P-115D - ' Pass Pass Pass
Dry Opacity, Fed. Std 141,
Method 4121 0.99 0.98 ——
Reflectance, Fed. Std. 141,
Method 6121 85.5 67.0 -——
'YellQWness Index, Fed. Std. 141,
Method 6131 - 0.09 ——— —_——
Falllng Sand Abra51on, Fed. Std.
141, Method 6191, Liters/mil 6.3 6.0 —_———
Taber Abrasion, 1000 cycles,
C510 Wheels, 500 gram weights,

Grams loss 0.0356 0.0242 ———
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Loading rate from 55-gallon drum to striper storage tanks was 18
gallons per minute.

A summary of the no-track dry time is as follows:

Ambient  Surface Paint No-~track  Dry Paint Fiim

Temp., Temp., R. H. Temp., Time, Thickness,

°F °F 3 °F Seconds Inches
57 62 60 200 30 0.008
50 51 63 190 60 0.008
50 61 55 200 30 0.009
38 42 37 205 60 0.007
45 66 30 180 120 0.007
59 67 38 182 45 0.009
59 67 38 200 40 0.007
59 67 38 200 30 0.005
59 67 38 210 20 0.005
66 73 49 210 20 0.006
56 74 88 205 45 0.009
82 145%* 49 205 25 0.006

*Hot AC laid just before striping.

At paint temperatures over 120°F, the Bauer system started to
prematurely dry in the air as it came out of the spraygun forming

 "puffballs" of dry paint about 1/4-inch in diameter. This was

undesirable since it deposited on the striper and the road sur-
face. There is one interesting difference between Bauer paint
and the State Specification paint (Pt97 ~ Pt143). The State
specification paint does not form "puffballs" even when it is
applied at temperatures of 235°F. One probable explanation is
that the State specification paints have a much lower Pigment
Volume Concentration.

Road service life for the Bauer paints has been acceptable for
most areas ocbserved.
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Baltimore Paint ‘and Chemical Company

T e)

A white, yellow, and black rapid dry hot applied system developed
by B.P. & C.C. was tested on a trial basis in the hot striper.
Again; composition was unknown but some of the physical constants
haveibeen determined as listed below. This was a special trial
formulation made for us and to our knowledge does not represent
therr standard paints.

T 9198 ™ 9199 ™ 9219
(White) {(Yellow) (Black)
Nonvolétile, % | 72.0 73.0 70.3
Weight . per gallon, Pounds o 12.1 12,4 11.6
Plgment, 2 | - 58.0 59.1 55.7
Vlsc051ty, KU at 77°F 114 115 108
-,Grlnd Hegman 2 3 3
Dry:Tlme; ASTM D-711, Minutes 1 1 2
Flex1b111ty, 1/2—1nch mandrel,
TTHP 115-D ‘ Pass Pass Pass
Dry Opac1ty, Fed. Std. 141,
Method 4121 0.99 0.99 1.0
Reflectance, Fed. std. 141,
: Method 6121 84.6 58.0 —_——
Yellowness Index, Fed. sStd. 141,
Method 6131 0.06 —_— —_——
Falling Sand Abrasion, Fed Std.
141, Method 6191, thers/mll 6.7 6.7 6.7
Taber Abrasron, 1000 cycles,
Csl0 Wheels, 500 Grams welghts,
Grams loss - 0.0234 0.0237 0.0279
Loadlng Rate; 55-gal. drums to

Striper Tanks, Gallons per Minute 4 (high Viscosity)

-
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'Gas Chromatograph anéiYsis on all samples indicated toluene

probably in excess of Los Angeles APCD Rule 66 (air pollution)
limitations. ' '

No-Erack dry times were very poor f£for a rapid d4ry, hot applied
paint. One application on a freshly laid AC road surface in a
very high traffic density area in Hayward, California (Inter-
section of State Route 92 and 185) was a complete failure. 1In
this particular situation the road was opened to traffic right
behind the hot striper with a follow car to keep traffic off for
approximately 30 seconds. Traffic crossing the freshly painted
line peeled up large sections of line making the area very
unsightly.

The lanes.had to be coned off, traffic rerouted, and the stripe

repainted. In this case, even at an application temperature of

210°F and relatively high air and pavement temperatures, the no-
track time was three minutes.

A summary of the no-track times is as follows:

Ambient Surface Paint No-track Dry Paint Film
Temp., Temp., R, H. Temp. , Time, Thickness,
°F °F % °F Seconds Inches

70 130 50 200 90 0.007

83 122 40 190 60 0.004

79 105 31 190 90 0.009

79 105 31 190 90’ 0.008

76 125 40 - 150 240 0.008

76 125 40 210 " 180 0.008
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' On"one éﬁbliCatioﬁ'near?éilroy, California, on U.S. 101, during

an‘ edge line application, paint fumes and yellow dust from the
yeilow paint were so irritating that the operation had to be.
sugpended; Yellow dust completely covered the outrigger guns
ana the truck chassis. Decreasing temperature from 190°F to
150°F alleviated the situation.

This paint system was not considered suitable for hot spray
apélication and further testing was suspended.

aj) Prismo Universal Corporation

A éb-mile section of Interstate 80 near Cisco Grove, California
wéé{striped with Nite Liner II, a proprietory brand of white
raﬁid dry traffic paint made by Prismo Universal Corporation.
So@e physical constants were determined:

NOnvblatile, % 69.9

Ibs./Gallon 12.9
Pigment, ‘% v 49,9
Viscosity, KU at 77°F 95

Dry Time, ASTM D-~711 3 minutes

No%broblems were encountered during application. A summary of
tthno—track,times is as follows:

winw . fastio.com

Anbient Surface Paint No-track Dry Paint Film

Temp. , Temp. , R. H. Temp., Time, Thickness,
°F . °F . % °F Seconds Inches

48 59 48 140 90 0.006

160 50 0.006

180 30 0.006

200 30 0.006
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This system’gave satisfactory application and good no-track times

on a relatively cold road surface. Unfortunately, the application
was made in March 1974 within the snowplow area. Subsequent snow
removal operations and traffic destroyed the line.

9. Bead Retention of Rapid Dry Paints

We have encountered three major problems with the post applied
pressurized bead system of the new hot striper.

1. Maximum bead application rate is about 5 1lbs. beads/gallon
of applied paint. This is a mechanical problem due to
line restrictions and design of the beading system, and
might be overcome, if necessary, by redesign.

2. Initial bead retention is about 70% at best.

3. Bead retention under traffic is very poor. A high percentage
of the retained beads are lost from the line even before the
paint shows any signs of wear.

In Ttem 1, when the Binks Model 21 bead guns are bypassed, the
maximum bead flow rate was 47 lbs./minute at 100 psi air on

the main bead storage tank demonstrating ample potential delivery
rate to the guns. With one bead gun in the line, at 100 psi,

this flow drops to about 5 to 6 lbs./minute. This situation can
be improved mechanically. Binks has designed a bead gun that
should vastly increase the bead delivery rate. Thus the problem
in Item 1 can be solved relatively easily but Items 2 and 3 may
be more difficult to overcome when dealing with rapid dry hot
applied paints. The beads initially retained in the hot applied
paint tend to "sit on top" of the paint film where they are easily
dislodged by traffic., Ideally, the bead should be immersed to 60%
of its diameter to provide good retention and long term reflectivity.
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'It wouldﬁappear that prebeadlng the paint would solve the problems

encountered with post-bead application. Although this method has
never been tested in the California hot striper, the reasons for
not deing so seem to outweight the possible advantages.

Abrasive action of a premixed beaded traffic paint on the piping
and valve system of the hot striper is considered the most serious
dlsadvantage. In the hot striper the paint is continuously
recirculated through a small orifice valve to the heater.
Excessive abrasive wear at this point would enlarge the orifice,
causing pressure loss in the system. Excessive blockage at the
valve, due to small beads packing at the orifice, would cause

heat loss due to improper paint circulation and excessive pressure
buildﬁp which might eventually stall the high pressure pump or
ruptuie a paint line. The same problems could occur at the paint
gun orifices which are carbide tipped. They wear even when traffic
paint”is passed through them, but when prebeaded paint is used,
the wear on the orifice tip would be accelerated. These opening
in these tips are about 0.043~inch in diameter and the tips

cost about $40 each.

In the traffic paint itself another problem would be encountered
in keeping the beads in a uniform suspension, especially if the
paintfis stored for any period of time. The problem of keeping
traffic Paint pigments from settling in storage is considered

to be“enough of a manufacturing and formulating problem and the
additibn of glass beadS‘wduld not improve the situation.

The mest likely successful use for prebeaded paint relative to
abrasion problem might be in the older'stripers using relatively

simplé air atomized guns with larger orifices when the paint is
cold epplied by air pressure usually under 100 psi.
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Initial bead reflectance of pre~beaded paint is low., Traffic, 6f
course, exposes beads, and reflectance levels are then adeqguate.
Initial reflectance might be improved by some additional drop on
system for that purpose, but this would complicate the operation.

Plates 1 through 6 are on-the-road photographs taken of several
rapid dry, beaded, hot-applied paints., The largest beads shown
are approximately 0.0l16-inch diameter. The laboratory analysis

of paint thickness and bead content are shown with each plate,

The poor bead retention after two months of heavy traffic on
Interstate 80 near Davis using Ptl43, is shown on Plates 5 and

6. Numerous craters are evidences where beads have been dislodged
by traffic. Plates 7 and 8 show slower drying paints and the much
improved bead retention. Plate 7, the 80-195 (Texas) was applied
with the hot striper at 140°F. The dry time was not rapid but

the 86.8% initial bead retention was very good, The beads do

not sit "on top" of the paint film but are recessed enough for
good retention and yet provide immediate reflection. Another
example is Plate 8 which shows the beaded paint film using the
regular slow dry 80-95 applied cold with a Wald machine.

The California Hot Striper has continued to use the post applied’
pressurized bead application system with the hot applied rapid

dry traffic paint and will continue +to do so until a more reten-

tive system can be developed, either by changing the paint formula
or by mechanical means. Internal premix beads will not be con-
sidered for the Hot Striper use.
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Jiﬁiété‘i. Pt 56-A. Daint thickness = 0.009 ins.
i Lbs. beads/gal. paint = 5.2

‘Plate 2. Pt 89. Paint thickness = 0
Lbs. beads/gal. paint = 4.2

.008 ins.
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Plate 3. Pt 97.
Paint thickness = 0.008 ins.
Lbs. beads/gal. paint = 4,4

Plate 4. Bauer 1368A9
Paint thickness = 0.009 ins.
Lbs. beads/gal. paint = 3.5
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711-80-195 (Texas)
Paint thickness = 0.010 ins.

Plate 7.

Lbs. beads/gal. paint = 3.3
Cold applied with hot striper. Striper

lbs. beads /gal. paint.

Plate 8.

ClihPDF - www .fastio.com

output = 3.8

711-80-95 (slow dry)

Paint thickness - 0.007 ins.
Lbs. beads/gal. paint = 5.2
Applied cold - Wald striper
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‘A summary of ‘average operational data relative to beading from

alifornia's ‘hot striper operation is given as follows:

1

" Tnitial Bead
Retention on

Beader Output, Traffic Line Percent
o Lbs. Beads Lbs. Beads Initial
Paint . Per Gal. Paint Per Gal. Paint Retention

Calif.’ P£56A, Pt69 4.4 3.2 72.7
" Pt89 | 5.2 3.2 61.5
" Pre7 . 4.8 3.5 72.9

“ Cpel2z 4.7 1.8 38.3

Baltiﬁbre Paint &

Chemical 5.0 3.5 70.0
711—3Q+195 | . 3.8 3.2 84.2
711—86}198, i 5.0 4.0 80.0
J. E.iﬁauer Company 5.2 3.2 61.5
3M Company 5.8 2.6 44.8
Prism&, Nite Liner IT 5.0 4.4 88.0

The slower ‘drying Texas paints, 711-80-195 and 711-80-198, even

though' applied with the hot striper, exhibit high initial bead

retention. The Pt122, a_California'specification with methylene

chlorfde solvent, had Géfyﬁﬁoor initial bead retention and vyet
the proprietary product by 'Prismo Nite Liner, also containing

methyIéne chloride (but amount not known), showed very good

initial bead retention.

wivvy.[aslio.com
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FAST DRY TRAFFIC PAINTS

The rapid dry paint designed for 30-second drying time for use
in the new hot striper was unsuitable for the existing fleet of
older stripers having no heating capability and using air atomized
paint guns. These units consisted of some.commercial stripers,
such as the Wald and Unimasco and other types of stripers built
by the Caltrans Equipment Branch, but all employed air atomized
paint delivery systems with a "drop-on" bead arrangement. To
reduce the time needed to protect wet lines from traffic it was
desired to speed up the dry time of the existing slow dry traffic
paint., At the same time it was considered desirable to reduce
the use of methyl ethyl ketone to a minimum due to the severe
_ shortage of MEK and other solvents. The solvent shortage especially
i MERK was limiting the amount of traffic paint that could be made.

1. California Specifications Pt145, Ptl146, Ptl47
a) Composition and Physical Properties

Pt145 P+146 Ptl47
Formula (White) (Yellow) (Black)
Alkyd Resin, P666-60 | 121.9 121.9 140.6
' Chlorowax 40 27.4 27.4 31.6
Parlon 10 cps 82.3 82.3 94.9
Methyl Ethyl Ketone | 73.2 73.2 84.4
Chevron 225 Thinner | 182.2 182.2 210.1
Toluene 61.0 61.0 70.3
6% Cobalt Naphthenate . 0.6 0.6 0.7
: 24% Lead Naphthenate o 1.6 1.6 1.8
; Epichlorohydrin 2.8 2.8 3.2
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Pt145 Ptl4de Pt147
(White) (Yellow) {Black)

'Antigskinning Agent 2.8 2.8 3.2
'séyafiecithin 9.8 9.8 11.2
- Talc - - | 186.5 186.5 49.2
| 2; Rutile, 95% - . .~ 150.0 — ——
Medlum Chrome Yellow — 240.0 -—
Ravei 1200 Furnace Black —— —_——— 84.4
Diatd@aceoﬁs Silica, Celite 281 129.1 89.1 49.2

Vieron 45-3 L 142.8 142.8 59.1

Pigment Volume Concéntration, % 57.8 57.8 38.5
_Viscoeity, KU at 77°F ‘ 66 66 66
Aswm'bry Time, ‘D-711, ‘minutes 3 3 3

N : Flexibility, 1/2 1nch mandrel, .
‘ TT—P llHD Pass . Pass Pass

Dry Opa01ty; Fed. Standard 141 :
Method 4121 . 0.95 0.95 _—

Reflectance, Fed Standard 141;
: Method 6121 87.0 59.0 —-———

Yellowness Index, Federal Std.
141, Method 6131 0.08 ——-- -——

TabergAbrasion, 1000 CycleS?
CS10 Wheels, 500 gram Weight,
Grams loss _ 0.0914 0.0837 ———
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b) Road Application and Evaluation

The "fast dry" paints were used in the hot striper because of

the unavailability of rapid dry paint at the time. No applica-
tion problems were encountered with the fast dry paint applied
through the hot stripers' airless system., The paint was heated
to about 140°F, and dry times of dbout 1 to 2 minutes were
obtained. Increasing the paint temperature caused dry spray and
poor line quality due to feathered edges and premature drying.
Best operation was at 140°F or lower since these paints were not
designed for hot spray application at higher (200°F) temperatures.

The use of the air atomized cold applied striper uhits using a
Binks 33 gun, No. 290 material nozzle, and a No, 46 air cap
resulted in an erratic operation. Continuous adjustment of
atomizing Pressure with pot pressure was necessary to get any
production. The paint dried in the atomizing nozzle inside the
gun (internal air mix) causing stoppage, or a decrease in line
width. Within a short distance, the 4-inch line width narrowed
to 1 to 2 inches necessitating a stop to clean out the system.
The fast dry and low solvency due to feduced MEK levels probably
were the main factors causing premature drying.

A summary of the no-track dry times is as follows:

Ambient Surface Paint No~track Dry Paint Film
Temp., Temp. , R. H. Temp., Time, Thickness,
°F °F % °F Minutes Inches
87 106 30 140 1l 0.005
{hot striper)
57 76 32 60 2 0.006
82 110 35 80 3 0.009
91 120 30 83 3 0.008
72 104 50 70 3 0.005
58 56 76 50 4 0.006
87 125 40 80 2 0.004
: 60 76 920 60 2-1/2 0.008
37
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ﬁespiéé applicétion problems no District complaints have been
received concerning the road wear service of the Pt145 and Pt146,

@) Tests for Hard Dry Settling

Hard,fdry settling was experienced with the first batches of the
P£145-Pt146. The settling was more pronounced when the paint was
manufabtured using high speed dispersion.equipment rather than
pebblé\mills. The formula was adjusted in cooperation with the
vendofs; Pexrvo Paint Company and ﬁorris Paint Company, to incorp-
orate?abqpt 6 pounds of Bentone 38 and 3 pounds of 95% methanol in
100 géllons paint. This adjustment corrected most of the hard,
dry séttling characteristics.

We haée found one of the best ways to evaluate the settling ten-
denciés of a paint is to ship a sample to a distant point via
truckéand return. We have shipped test samples from Sacramento,
california to New Jersey and back, and have found this procedure
will predict the settling characteristics in a relatively short
time.f Merely observing the paint in a container on a lab shelf
is most unreliable and requires too long a time for settling to
occur. We have tried accelerating settlement using a vibrating
tablef(Syntron Jigger Model J-1A}) and have found that about 3-4
days 6f vibrating will screen out any poorly suspended paint.

A comﬁination of vibration and heat cycling probably would
accelérate the test and we'intend to develop this further. The
ASTM'?ést D-1309 has been used but is very tedious and time
consum;ng,'and the results are gquestionable.

2. California Specification Pt225, Pt226, Pt235

In order to slow down the drying rate of the Ptl45-146-147 system,
several changes were made in the formulations. Since the chlori-

nated rubber level probably has the most critical influence on
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the dry time, it was lowered from 82 1bs. /100 gals. to 56 lbs. /100
gals. in Pt225. To keep the vehicle solids high, chlorinated
paraffin (70% 012 solid resin) was added. The solvent system was
changed from 225 thinner to the Slower evaporating_ZSO thinner.

To prevent hard, dry settling in storage, Bentone 38 wetted with
alcohol was used in laboratory formulations. In conjunction
with lower Tioz, Johns-Manville Micro~Cell T-70 was added as an
extender for Ti02. It was during the experiments to find a
suitable Tioz'extender that the Micro-Cell T-70 was first used,
and it was found that deleting the calcined diatomaceous silica,
Celite 281 or MW 27, and using the T-70 gave vastly improved
anti-settling properties with or without Bentone 38. In short,
the calcined diatomaceous silica was contributing to the settling
Problems in this.formulation, 80 it was deleted entirely and the
Micro Cell T-70 used.

a) Composition and Physical Properties

Lbs./100 Gals. Paint

Pt225 Pt226 P+235

Formula (White) (Yellow) (Black)
Alkyd Resin, Reichhold P666-60 ©139.6 141.2 147.9
Chlorowax 40 55.9 56.5 59.2
Chlorowax 70 27.9 28.2 29.6
Parlon 20 Cps 55.9 56.5 59,2
Methyl Ethyl Ketone 97.7 98.8 103.5
Chevron 250 Thinner ' 139.6 141.2 147.9
Toluene ' 62.8 63.5 66.5
6% Cobalt Naphthenate 6.7 0.7 0.7
24% Lead Naphthenate 1.8 1.8 1.9
Epichlorohydrin 3.2 3.2 3.4
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Lbs./100 Gals. Paint
Pt225 Pt226 P£235
{(White) (Yellow) (Black)

Anti-skinning Agent 3.2 3.2 3.4

. Bentone: 38* 8.4 8.5 8.9
95%'Me£§anol* 4,2 4.2 4.4
Soya Lecithin | | 3.5 3.5 C 3.7
7i0,, Rutile, 95% | © 100.0 ——— —
Medium??hrome Yellow -_—— 200.0 —_——
Furnacé;Black, Raven 1200 ' ——— = 40.0

1 Talc : : 185.1 169.4 100.0
Micro Cell T-70 . 54,5 55.1 ——--
Vicron 45-3 : 185.1  169.4 100.0

Celite 266 ——— ——— 100.0

-Physicgi Properties

PigmenﬁQVolume Concentration, % 51,3 51.3 44,1
Viscosity, KU at 77°F - 70 70 70
\ Flexib%iity,_l/z inch mandrel,, ,
TT—PI;15D Pass Pass Pass
" Dry Opgcity 0.92 0.88 -———
. Refléctance _ 86 77 ——
‘felloﬁ&ess Index 0.06 —_—— ————
Dry Tiﬁe,'ASTM D-711, Minutes 5 5 6

*The séecified amounts and materials used in each formula for
achieving satisfactory pigment wetting and suspension, as described
in Genéral Provisions, may be varied or changed to suit the Vendor's
methodJOf'manufacture. Paint made with any deviations in anti-
settliﬁg or wetting agents shall still be required to conform to

+the characteristics of the finished paint as described in Specific
' Provisions,

[
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On our most recent purchase contract for Pt225-226-235 (January
1975), we have dropped the medium chrome yellow requirement from
2.0 1bs./gal. to 1.3 lbs./gal. due to increasing prices of this
prime pigment (up to 69¢/1lb.), and also because recent weatherometer
studies have shown that the dulling to a reddish color is more

- pronounced with the higher levels of chrome vellow.

All Purpose Black, Pt235

In all of our previous rapid dry and fast dry paint specifications,
we have included a black using the same vehicle that was used for
the white and yellow. Prom field observations, it was determined
that a rapid dry black was not a real necessity since it is used
only for a contrast color and is unbeaded and applied at about

3 mils dry thickness, usually between a double yellow line for
no-pass zone or median lines. At this reduced film thickness,
drying is so fast that vehicle tracking is no particular problem.
A new black paint, Pt235 was formulated to serve for use in the
hot striper as well as the cold stripers. The carbon black level
was reduced considerably to alleviate the gelling tendencies of
black traffic paint with high carbon levels.

b) Road Application and Evaluation

Application properties with air atomized guns have been most
satisfactory. Field observations have shown no internal drying
inside the guns and very good line application rates primarily
due to the low viscosity (70 KU) of this system. Anti-settling
properties have been excellent in 55~gallon drums examined in
the field.
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"3, ‘Commercial Fast Dry Traffic Paints

A fas% dry traffic paint system produced by J. E. Bauer Company

has been used in California's cold applied air atomized striper

units during periods of paint shortages and other delays in

obtaihing State specification paints.

The formula is proprietary, but some physical constants have been

determined:

Nonvoiatile, %

Weigﬁ#ﬁpef gallon, ibs.

Pigmeéﬁ, % |

Viscogity, KU at 77°F

Dry T;me, ASTM D-~711

Flexibility, 1/2 inch mandrel, TT~P-115D

Reflectance, Federal Std. 141, Method 6121

Dry oéacity, " moom o, m 4303

Yello%ness Index " ., n o 6131

*Fallihg Sand Abrasion, " ’ " 6191,
Liters/mil

'Taberfﬁbrasion, 1000 Cycles,
CS10 Wheel, 500 grams weight
Grams loss :
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161249 1613A9
(White) (Yellow)
71.2 73.4
12.1 12.5
53.0 55.1

77 76
4 4
Pass Pass
88.8 58.2
0.90 0.90
0.07 = ————-
11.7 16.7
0.0445 0.0393
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A summary of the no-track dry times from road tests is as follows:

Ambient  Surface Paint No-track  Dry Paint Film
Temp., Temp. , R. H. Temp., Time, Thickness,
°F °P % °F Minutes Inches
83 115 35 85 4 0.007
100 122 25 110 6 0.007
95 115 ‘ 26 115 6 0.007

100 120 25 105 ' 5 0.005

No operational difficulties have been reported with this system.
Paint flow, especially during colder weather, has been reported
to be slower, probably due to the higher viscosity (77 KU) as
compared with State specificétion material at an average of 70

KU. Road service life has been observed to be satisfactory.

4, Bead Retention of Past Dry Svstems

Bead retention of Pt225, Pt226 and Bauer 161229, and 1613A9, was 7
considered acceptable; The Pt225 and Pt226 showed better retention
than the Bauer formulations. The Pt145 and Pt146 cah be considered
as fair, not as good as the Pt225-226, but much better than any of
the rapid dry, hot applied paints. The bead retentioq.appears to

be a function of the dry time, but most certainly other factors
influence the adherence of glass spheres'to a paint f£ilm, such as
bead gradations, density, surface tension, and method of application.
These variables need to be more closely investigated.

Plates 9, 10, and 11 show some of the bead positioning in various
paint films. Pt226 is very comparable to the slow drying paints

in bead retention. The Ptl45 and Ptl4é probably are still a little
too fast in drying (3 minutes) to have bead holding qualities
comparable to the Pt225 and Pt226.
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Pt 146

Paint thickness = 0.005 ins.
Lbs. beads/gal. paint = 5.6
Cold applied C¢dntract Striper

Bauer 1612A9.

Paint thickness = 0.007 ins.
Lbs. beads/gal. paint = 5.6
Cold applied Wald Striper
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Plate 11.

Pt 226. '
Paint thickness = 0.008 ins.
Lbs. beads/gal. paint = 9,2
Cold applied Unimasco Striper
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' FIELD AND LABORATORY TESTING

1. Small Scale Hot Striper

In ths'desigh of hot applied rapid dry paints, the final criteria

of thé‘dry time is actual no-track time under field conditions.
The AéTM D-711 dry timejis a good laboratory method, but when
dealiﬁg with 30-second dry times and héated paint, it is not
very ihdicative of what will happen when the paint is applied

with a striper unit.

To facilitate the laboratory testing of the hot applied paints,
the Caltrans Equipment Branch designed and built a scaled-down
model’ of California's Hot Striper. This small unit has a
S-gallon palnt capacity and a Binks Model 41 airless pumping
system operated by air pressure. The main power supply is a
gasollne powered, air cooled Wisconsin V4 engine, driving a
hydraullc system which supplies fluid power to the heater, and
to the dr1v1ng wheels for the strlper. The unit has two air
compressors in parallel to provide air for operation of the
airless pump} pressure for the paint pot and pressure to operate
the paint spray and bead guns, and an orifice valve. The unit
has tﬁe same paint and bead guns that are used on the large hot
stripér, only smaller paint orifices are used. Cold paint is
transferred to the heater by regulated air pressure, from the
heater the hot paint goes to the paint pump developing about

1000 951, and is then pumped to the spray head, and then returns

to thé heater. The paint flow is continuously circulated from
heater to spray heads to heater to keep the paint hot.

Circuyatidn is controlled by an air operated orifice valve in the
return line from spray head to the heater. When paint is being

sprayéd, the orifice valve closes, temporarily blocking recircula-
tion shd when spray gun is off, the orifice valve opens to permit

'painttto be returned to heater. As in the fullscale striper,

‘the RPM of the heater is controlled by a hydraulic fluid propor-—

tioner operating from a préset electronic temperature selector.
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The paint sPréy gun, bead gun, and bead tank are mounted 6n a
detachable frame which may be mounted in front of the striper or
on one side as an outrigger. The unit can be driven at 1-1/2 mph
while applying paint at a tempefature of 200°F, For cross-~
striping purposes, the detachable frame can be mounted on a small
2-wheeled sulky, equipped with 20 feet of hose lines. For this
use the striper is kept stationary and the sulky is pushed across
the road surface. The paint film thickness is controlled by using
a predetermined number gf seconds to push the sulky across a 12-
foot lane, or some other given distance.

This mini-hot striper has already proved its usefulness for eval-
uating new paint systems without the need for costly and time
consuming full scale field trials using the truck mounted rig.
Paint systems can be initially screened with the expenditure of
as little as one gallon of paint. In one trial of a new hot
applied paint made by 3M Company, it was quickly apparent that
this paint would not likely work in the full size stripers even
though the paint had reasonable properties when tested under
conventional lab conditions.

Plate 12 shows the mini~hot striper operating at 1-1/2 mph and
applying a traffic paint at 200°F. Plate 13 shows the sulky
attachment being used to apply test stripes on Interstate 80
near Davis, California. A schematic diagram for the mini-hot -
striper is shown in Figure 1.

2. Transverse Test Stripes

a) Rapid Dry

Our original test location for transverse stripes‘was located
on State Route 929, southbound near Florin Road, This is a 6~lane

47

www . fastio.com


http://www.fastio.com/

™
4
aQ
]
o]
pir]
(aF}

wawawLfastio.com

ihPD

C



http://www.fastio.com/

H3dI¥1S 10H ININ 2ilvWIHIS

ANNDIPAH = — =
Mo|4 JuUIDd — - —
Y ———

pusba-

lojpjnbay Ay ®

SAIDA 821340

ung poeg syuld

ung juiod syulg

uadg £|pwioN anjpp jog
paso|n K|[DWJION IA[DA |05
A0jON [9ADIL 2 NDJPAH
3AIOA OIINDUpAH Kopm ano4
3A|DA pupug

Jpuoiisod boopy

18UBd yojimg

104ju09 danpladws)
slossasdwen 41y

dwngd 31 |noJpAH

auibug uisuoasip

I MOOoOWW © I ~Y |22

J9)DaH

AL

o

o

I
.—:...-.Jm-:

L—
FLILYH
) dwng
e iuiod
DL AupL ) M ' b pajoladp
poag juing 1038 | “ Iy
404 1 ‘
110 _ |
Lo~ “ i
1 NS
Ny 1 “ %
—_——T _lull& \Y
............... : Y %
r— —ul
- —— -
rﬂ zI n! T
yuoL |10 olhoJp
! & fiog)
uanjay _
— == -, Hl..ﬂ__u!r = )
BAIDA _oonw“l P N (17
oM | _ i e .J_ v o
] wouans
1 ‘ Q
e _ =M 1A 2 u= =
I - rﬁ ﬂmwmm_ [
'—
I
PEVETLERY
JOJOW |9ADI] a1y
T 92.nbi4
T ,
* -

49

ClibhPDF -

www . fastio.com


http://www.fastio.com/

ClihPD

'pbrtland'Eéﬁéﬁtféoﬁcée%é’freeway carrying heavy truck and passen-

ger vehicles with an ADT of 60,000 in 1972. Unfortunately during
the late summer when tomatoes are harvested in the Sacramento
area, many trucks are used to'transport'tomatoes from the growing
field to the processing plants. Tomato juice that leaks from
these transports makes an unsightly black stain on the road and

over the test stripe area making an evaluation during these periods

very difficult, The tomato stain also can cause poor adhesion of

the paint if stripes are applied during this period. When the
fall rains start, the stain is washed off,

To avoid this situation, thé test area was moved to a newly opened
portibn of U.S. So-té'the'east of Sacramento. This area has a
wide shoulder and .ample room for maneuvering the striping appara-
tus and there are no tomato trucks. Unfortunately, the pavement
in this'area had a rather deep broomed texture parallel to the
direction of traffic. Paint applied on the surface ran down to
the bBttom of the grooves, leaving a thin coating on the ridges.
The p%int film, of course, wears rapidly on the upper surfaces
makin§ evaluation of wear very difficult. We placed a series of
rapid;dry paints in this section, hot applied with the small scale
stripér, on May 8; 1974, and as of February 6, 1975, no wear is
perceﬁtible except on the crests of the textured surface, giving
all lines a concrete'gfayish color. We have located a new test
site on Interstate 80, westbound, near Davis, California. This
area is worn smooth and carries a heavy traffic load. There is
some ﬁomato juice staining in the fall, but not as bad as State

Route 99. We intend to repeat some of our previous Route 50 tests

" in this new area.

RN

.~fb) Fast Dry

On the State Route 99 test area, several fast dry paints were
appliéd using a small air atomized paint applicator with a Binks
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21 paint gun and drop-on bead application. Paint was a?plied

at ambient temperature. This series was restricted to the

faster drying paints; the regular 15 minutes dry 731~80-95 was
included for comparison purposes only. Plate 14 shows service
wear on beaded lines after 4 and 6 months exposure. It is
apparent from the pictures that the 3-minute dry paint, Pt145,
does equally well in service life as does the slower 15-minute
dry (731-80-95). The Bauer 1512A9 paint performed satlsfactorlly
also in these tests.

3. Accelerated Exposure Tests for TiO2 and Chrome Yellow Levels

Recent shortages of Ti02 and chrome yellow pigments as well as
spiraling costs have led us to investigate the use of lower levels

of these prime pigments in. our white and yellow traffic paints.

Paints contalnlng various levels of TlO and‘chrome yvellow medium
were drawn down on 1/16-1nch thick alumlnum sheet, 15 mils wet,
allowed to dry two days, and trimmed to 3-inch by 9-inch size to
fit in the Atlas Weatherometer Model 600 SW-WR. Cycling consisted
of 102 minutes of Xenon light followed by 18 minutes of light and
water spray. Samples wére exposed for 350 hours. Reflectance
readings made before and after ekposure are as follows:

White Traffic

Reflectance

Ti0,, Federal Std. 141, No. 6121 Percent
Lbs./100 Gals, Oriéinaireen g;é:ir350 = Change

150 87.0 84.6 -2.8

100 85.0 81.4 —4.2

50 83.0 79.6 4.1

50 85.0 84.0 -1.2

50 86.5 85.4 -1.3

51

vww . fastio.com


http://www.fastio.com/

T

Plate 14
: Bauer
731-80-95 " 711-80-195 1612a9 Pt 145
4_Months 4 Months . 4 Months 4Months

&

Months
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Yellow Traffic

Reflectance
Chrome Yellow Federal Std. 141, No. 6121
Medium, Amber Filter Percent
Lbs./100 Gals. Original After 350 Hrs. Change
220 80.0 44 .4 -44.5
200 81,2 54,2 -33.3
. 100 81.3 58.4 -28.2
50 82.0 60.5 ~26.2
50 82.3 63.0 ~-23.5
.50 85.7 62.6 -27.0

These preliminary tests certainly indicate a downward adjustment
in levels of 'l‘iO2 and chrome yellow is possible without excessive
sacrifice in reflectance. The "before and after" contrast of the
200-1b. chrome yellow was very noticeable. The 50 and 100-1b.
levels of chrome yellow were much lighter and far less reddish

and dull as seen by the less percent change in reflectance.

Visually, the high level of TiO2 after exposure still looked
lighter but only when compared side by side with the lower levels
of Tioz. Reflectance measurements did not indicate a great differ-
ence after exposure for all levels of Ti02.
We intend to investigate the lower levels of these two prime pig-
ments in further detail followed by road exposure in transverse
stripes side by side so weathering changes can be observed under
service conditions. No lowering of levels below those now speci-
fied will be made without thorough study.
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COST COMPARISON OF RAPID AND FAST DRY PAINTS

1. :Operating Costs

Operating costs including labor, equipment, materials and over-
head for the hot applied Rapid Dry and the cold applied Fast Dry
traffic paints are as follows for the California module of 9 ft
of paint followed by 15 ft of unpainted surface or 1980 lineal
feet of paint per lane mile.

| . $/Mile 1973-74 $/Mile 1974-75
Cold Applied 75.51 80.53
Hot Applied 47.13 ' 77.08

2.  Bid Prices

Compe%itive bid prices per gallon in 55 gallon drums, delivered,
for the Rapid and Fast Dry paints for several contracts are as

folloWs:
= 6-74 8-74 9-74 10-74 2-75
Pt143- $4.37 $4.56 $4.16
Ptlasg: 4,87 5.32 4.90
 PE225° : $2.94 $3.21
PL226- : _ 3.87 3.64
54
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APPENDIX A
STRIPING CALCULATIONS

The usual wet film thickness for the slower drying paints was
0.015 to 0.017-inch which could be conveniently measured.with a
suitable wet film thickness gauge. In the rapid drying paint,
this becomes rather difficult and we measure film thickness in
terms of the thickness of the dry film. California's present
standard is from 0.007 inch to 0.009 inch (dry).

With all other factors constant, such as the paint pressure and
temperature, the easiest and most responsive method to control
line thickness is the striper speed. XKnowing the paint output
at operating conditions and the physical constants of the paint,
the following formulas may be applied:

abc

27500 W hd d

1. Striper Speed, mph =

2. Gallons Paint per Mile .. 27500 W hd a
Solid Single Line bo

To calculate paint requirements for skip line, the solid line
figure would be multiplied by the appropriate module figure.

For example, California's present module is 24 ft., i.e., a 9-ft.
paint stripe and a 15-ft. gap, so the solid line gallonage would
be multiplied by 9/24 or 0.375 to give paint required for the skip .

line.
100 hd d
3. Wet thickness, inches = — 5T
A-1
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. . r . . i W
4. lDry thickness, 1pches = o0 4
- Where Paint flbw, gallons per hour

Wiy fastio.com

Density, wet paint, lbs. per gallon
Nénvolétile, wet paint, % by weight
Density, dry paint, 1lbs. per gallon

Wet paint thickness, inches

Dry paint thickness, inches

Line .width, inches
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APPENDIX B

DETERMINATION OF DRY FILM THICKNESS AND
GLASS BEAD CONTENT

. Scope

. The desired dry paint £ilm thickness of a painted traffic stripe
is from 0.007 to 0.009 inches and should contain approximately 6
pounds of glass spheres (beads), State Specification 721-80~34,
per gallon of paint.

With the advent of the California Hot Striper and the use of
new paint systems capable of drying in 30 seconds or less when
applied at 200°F, it has become necessary to check the film
thickness and glass bead retention of the traffic line in order
to set the proper truck speed and glass bead delivery rate for
the hot striper.

Samgling

Samples are taken in the field using a tin plate 16 inches by

6.5 inches by 0.007-inch wrapped in 0.003-inch thick Mylar sheet
and placed on the roadway and taped in a position such that the
striper passes over the plate perpendicular to the long dimension
of the plate. Sample is then removed from the road and laid
horizontally to dry for at least two days, care being taken not
. to disturb the entrapped beads.

Apparatus
* 1. Analyﬁical balance capable of weighing to 0.00l-gram.
2. Sieves, 100-mesh and 200-mesh, and bottom pan.
i 3. Suitable solvents to soften paint and wash through screens,
B-1

ClihPDF - www .fastio.com


http://www.fastio.com/

4. “'Brush, scissors, ruler measuring to 0.0l inches.
7. 250 ml glass beakers.

6. Aluminum foil.

7. *“Ventilated ‘hood.

Procedure

1. Z?Strip off the Mylar sheet froh the tin plate.

2. fWith sciséors, carefully cut away the excess Mylar sheet
-ifrom the paint sample leaving an area approximately 4 inches
'by 6.5 inches of sample. Trim sample to a uniform width
;and length,

3. ;Measure length and width of sample to nearest 0.0l inch.

4, '?Weigh sample (paint and Mylar film) to nearest 0.00l-gram.

5. qut sample in half with scissors and place the two pieces
. in a 250 ml beaker.

6. ‘fCover sample wiﬁh acetone and seal top with aluminum foil.

7. Let stand until paint film softens.

Note: This may take a few hours or longer depending
' on the paint resins. If necessary, samples
_ may be heated with care to hasten softening.

8. fIn ventilated hood, with a small brush, loosen paint f£ilm
‘ifrom Myvlar, seéihg that all the glass beads. are brushed
“into the beaker. Discard the cleaned Mylar film.

9. 'Arrange the sieves so that the 100-mesh is on top, then the
?200—mesh, and the pan on the bottom.

10. Transfer the softened paint and beads from the beaker to

the 100-mesh screen and wash the beaker with solvent
f(So-Cal or Toluene) until all the beads are transferred
" to the screen.

1. jBrush‘the softened paint gently through the 100- and 200-mesh

screens and wash with solwvent until beads are clean.

12. fMake a final wash with acetone.
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13.

14.

Dry screens with a gentle flow of air, about 20 psi, or
place in oven for 10 minutes.

Carefully brush dried beads from each screen and weigh to
nearest 0.001-gram.

Calculations

l-

The net weight 6f the paint plus beads sample is obtained
by calculating the tare weight of the Mylar film by
multiplying the area X 0.0684 and subtracting this from
the gross weight of paint plus beads plus Mylar.

The weight of the dry paint is obtained by subtracting
the weight of beads from the net weight of sample.

The average dry £film paint thickness is found from the
following:

231
453.6 d

_ W
t =2 X
Where t = thickness in inches
W = weight of paint
A = area of paint sample
d = density of dry paint in lbs. per gallon

Pounds of beads per pound of dry paint is found by dividing
the weight of dry beads by the weight of dry paint.
Pounds of beads per gallon of wet paint is found from the

following:
_ ¥na
X = To0
Where X = lbs. beads per gallon wet paint
Y = 1lbs. beads per pound dry paint

N = percent nonvolatile wet paint

Q
i

density of wet paint in 1bs. per gallon
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n”éxgﬁpléIOE thé determination of dry film thickness and glass

bead ébntent of a sample is shown for a white rapid dry paint,

PL97. -

Constants

fﬁpnvolétile Wet Paint = 76.7%

Density Wet Paint = 12.60 lbs./gal.

Density Dry Paint = 18.4 1lbs./gal.
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